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Randomness of sequences and its applications to transcendental number theory
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We investigated the complexitK of sequences of real numbers and integers.
First, we considered the normality of the digits in the beta expansion of algebraic numbers. In the
case where beta is a Pisot or Salem number, we succeeded in improving known results of complexity of
the digits of algebraic numbers. In particular, we gave new lower bounds for the number of nonzero
diggts. Moreover, applying our method, we gave new criteria for the algebraic independence of real
numbers.

Moreover, we researched the complexity of the digits in the base-b expansions of integers. With Y.
Bugeaud, we solved certain open problem on the complexity of the digits in the base-b expansion of
smooth numbers.

digit Pisot Salem Smooth number Newton Cauch



(¢)) digit
digit
b 2 b
( ) Borel
Borel
D. H. Bailey , J. M. Borwein , R. E. Crandall , C. Pomerance b
( D
2
digit
@) digit
b 2 b digit
2 3
digit 2 digit 0,1,2
b
C. L. Stewart (
2)
(¢)) digit
digit
Pisot Salem
digit
(2) Smooth number digit
b smooth
number b smooth number S-unit
digit nonzero digit sum of digits
(©) Cauchy
Bernoulli
(Bernoulli-Carlitz )
Bernoulli Cauchy
Cauchy Cauchy
(@)) digit Strasbourg
(France)
Vienna (Austria) Lorraine (France)
) digit Smooth number b
nonzero digit
Strasbourg Y. Bugeaud
b digit nonzero digit
word Lorraine
(France) b T. Stoll



(3) Wuhan ( ) T. Komatsu
Carlitz logarithm function Cauchy
Stirling

(DPisot Salem

nonzero digit ( 2)
(
3,7)
(2) Smooth number b digit Nonzero digit
Y. Bugeaud
( 6,11) (@
2017
T. Stoll word
word
word
( 4) digit
word p Newton (Hensel )
p Hensel
T. Stoll
( 10)
(3)T. Komatsu Cauchy (Cauchy-Carlitz )
Stirling (Stirling-Carlitz )
¢
Cauchy-Carlitz Bernoulli-Carlitz
Hasse-Teichmuller ( 1,5)

Stirling-Carlitz

1.D. H. Bailey, J. M. Borwein, R. E. Crandall and C. Pomerance, On the binary expansions
of algebraic numbers, J. Theor. Nombres Bordeaux vol. 16 (2004), 487-518.

2. C. L. Stewart, On the representation of an integer in two different bases, J. Reine
Angew. Math. vol. 319 (1980), 63-72.

11
1. Haj ime Kaneko, Thomas Stoll, Hensel’ s lemma for general continuous functions to appear
in Indagationes Mathematicae, , , DO1:10.1016/j.indag-.2019.02.004.
2. Yann Bugeaud and Hajime Kaneko, On Perfect Powers in Linear Recurrence Sequences of
Integers to appear in Kyushu Journal of Mathematics, ,
. Hajime Kaneko, Arithmetical properties of real numbers related to beta -expansions,
to appear in Functlones et Approximatio Commentarii Mathematici, ,

DO1:10.7169/facm/1714.

4. Shigeki Akiyama, Jonathan Caalim, Katsunobu Imai, and Hajime Kaneko, Corona Limits

of Tilings: Periodic Case, Discrete & Computational Geometry, vol.61 (2019), p.626-652,
, DO1:10.1007/s00454-018-0033-X.

5. Yann Bugeaud and Hajime Kaneko, On the digits in the base-b expansion of smooth numbers,

RIMS Kokyuroku, vol. 2092 (2018), p. 97-103,

6. Yann Bugeaud and Hajime Kaneko, On the digital representation of smooth numbers,

Mathematical Proceedings of the Cambridge Philosophical Society, vol.165 (2018),

p.533-540, , D01:10.1017/50305004117000640.



7. Hajime Kaneko and Takao Komatsu, Bernoulli-Carlitz and Cauchy-Carlitz numbers with
Stirling-Carlitz numbers, RIMS Kokyuroku Bessatsu B72 (2018), p.23-35,

8. Hajime Kaneko and Thomas Stoll, On subwords in the base-q expansion of polynomial and
exponential functions, Integers 18A (2018), Article All,

9. Hajime Kaneko, Algebraic independence of the values of power series with unbounded
coefficients, Arkiv for Matematik, vol.55 (2017), p.61-87, ,
DO1:10.4310/ARKIV.2017.v55.n1.a3.

10. Hajime Kaneko, On the number of nonzero digits in the beta-expansions of algebraic
numbers, Rendiconti del Seminario Matematico della Universita di Padova, vol.136 (2016),

p.205-223, , DOI1:10.4171/RSMUP/136-14.
11. Hajime Kaneko and Takao Komatsu, Cauchy-Carlitz numbers, Journal of number theory,
vol. 163 (2016), p.238-254, , D01:10.1016/j.jnt.2015.11.019.

21

1. Hajime Kaneko, Comparison of normality between different numerical systems,

2019 , , 2019
2. Hajime Kaneko, Analogy with the Lagrange spectrum for geometric sequences, Keio
Dynamics Day 2019, , 2019
3, Hajime Kaneko, Analogy of the Lagrange spectrum for powers of quadratic Pisot units,
Diophantine Analysis and Related Fields 2019 ( ), , 2019
4. Hajime Kaneko, Uniform distribution theory related to beta expansion and geometric
sequences, 12 2019
5. Hajime Kaneko, Comparison of generlc points of measure preserving systems,
2019
. Hajime Kanek On the transcendence of power series at algebraic integer points,
( ). , 2018
7. Hajime Kaneko, , 2018
, , 2018
8. Hajime Kaneko, Diophantine approximation and base-b expansion of smooth numbers,
Diophantine Approximation and Transcendence ( ), CIRM, Marseille, (France), 2018.
9. Haj ime Kaneko, ,
) , 2018
10. Hajime Kaneko, b Borel ,
, , 2018
11. Hajime Kaneko, digit , 2018
, 2018
12. Ha ||me Kaneko, On the digital expansion of algebraic numbers, Diophantine Analysis
and Related Flelds 2018 ( ), , 2018
13. Hajime Kaneko, digit , Workshop
2018
14. Ha ||meKanek Onthed|g|t5|nthebase b expansion of smooth numbers, Analytic Number
Theory and Related Areas( ), , 2017
15. Haj ime Kaneko, digit ,
2017 ( ), , 2017
16. Hajime Kaneko, On the number of nonzero digits of smooth numbers, Journees
Arithmetiques ( ), Caen Normandy (France), 2017
17. Hajime Kaneko, Algebraic independence of the values of power series with unbounded
coefficients, Journee d"Approximation Diophantienne, Lorraine (France), 2016

18. Hajime Kaneko, Algebraic independence of real numbers related to beta expansion and
beta representation, Normal Numbers: Arithmetic, Computational and Probabilistic Aspects

( ), Vienna (Austria), 2016

19. Hajime Kaneko, Algebraic independence of real numbers related to beta expansion,
Workshop , , 2016

20. Hajime Kaneko, (Arithmetical
properties of the values of power series), (Analytic Number Theory
and Related Areas, ), , 2015

21. Hajime Kaneko, Arithmetical propertles of power series related to  -expansion, 29th
Journees Arlthmethues ( ), Debrecen (Hungary), 2015

0



€y
@



